Pressure releases a transferable endothelial contractile factor in cat cerebral arteries.
When exposed to an increasing transmural pressure, middle cerebral arteries of the cat exhibit reduction of internal diameter which is mediated by vascular muscle cell depolarization. This laboratory has recently demonstrated that this "pressure-induced" activation is dependent upon the presence of an intact endothelium. The present studies were undertaken to determine if this phenomenon is due to inhibition of tonically released endothelium-derived relaxing factors (EDRF) or release of a contractile substance. When cerebral arterial segments were pressurized to between 40 and 160 mm Hg there was 13.2% reduction in internal diameter accompanied by significant muscle cell depolarization from -53 +/- 2.7 to -22 +/- 1.4 mV. There was a significant positive correlation between the delta Em and step increases in transmural pressure. These excitatory responses were lost and vessels dilated to pressure when the endothelium was removed. Upon exposing the denuded vessel to a pressurized intact donor, the denuded vessel recovered its ability to contract and depolarize suggesting that a contractile substance might be released from the vascular endothelium upon pressurization. The EDRF antagonist oxyhemoglobin did not alter the excitatory response to pressure in these isolated cerebral arteries further suggesting that the reduction in diameter and muscle cell depolarization results from the release of a contractile substance from the vascular endothelium and not inhibition of EDRF.